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- ' STATE OF MICHIGAN

NATURAL RESOQURCES ﬁ
COMMISSION :
JERRY C. BARTNIK

LARRY DEVUYST

AL L JOHN ENGLER, Governor

J0LY N SPANO DEPARTMENT OF NATURAL RESOURCES
JORDAN B. TATTCR Stovana T. Mason Bufiding, P.O. Box 30028, Lansing, M1 48909
ROLAND HARMES, Dirgctor

US EPA RECORDS CENTER REGION 5

_ 471871

January 5, 1994 |

Ms. Leah Evison (HSRW-6J)
Remedial Project Manager
US EPA, Region §

77 West Jackson Blvd
Chicago, IL 60604

Dear Ms Evison:

Subject: Albion-Sheridan Township Landfill Superfund Site, Cathoun County,
Michigan.

Please accept this letter as the transmittal document for the maps and other
written documents you will receive today via avernight delivery. During the
last minute rush to prepare the maps, etc. for the overnight packaging, I
forgot to include this cover letter. 1 apologize for any confusion.

If you have any questions, feel free to contact me.

Sipcerely, _ szé21?7 ’
_,émfcf(, R AXS

Gene L. Hall

Superfund Section

Environmental Response Division
517-373-6808

cc: Ms. Li2 Bartz, WMES
Albion-Sheridan file (H2)
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AQ APPLICATIONS MANIAL. FOR PORTABLE MAGNETOMETERS

nent moment and any very large or extended shaps of
the object may create complaxity of anomaly shape in
the 'near field' of an object. (NOTE: the magnetometer
signal may also disappear which itself indicates a high
gradient and thereiors the near prasence of an ovbject.)

it may be Important during this detailed mapping phass
of a sgarch 6 b anle tn recognize an anomaly of inter-
est quickly 30 as to minimize the efforts invoived in this
localized reMapping of what appears to be an anomaiy
of interest, but after the fact turns out to be something
much (o smai, much too deep, ur much oo shallow
had une been able to recognize certain anomaly eharao-
teristica. ApAroximate dapth estimation is usefui when
algo used. in lurn, for astimation of tha size of the object
according t0 the arder of magnitude methods described
in the following. (Sea Chapter Vill for accurate depth
determination using readings at two Sensor positions.)

8pecial Search Toplcs
iron and Sieq|

The maximum anomaly amplitude for a variety of objects
can be eslimated given thair size, welght and description
by using the formulae piesented in Chapters V and V).
For typical man-made iron or stool objseta, the magnetie
momeant, M, is batween 105 and 108 ags units per ton
(aither 1000 kg or 2000 Ibs.}, where .

M ' 2M-
T = —J(far Iatitudes greater than 60°, use T = —;‘> and
r r

T is the anomaly in gauss, M is the dipole moment in cgs
and r the digtance in eentimeters. Thns the maxirnum
anamaly for 0.1 ton of iron at 8 distance of 1000 centi-

OBJECT
LOCATION

OC*- \H‘Q— “L(\\S\/\”"
MISD
g 0b et

PRIMARY TRAVERSE
—— — EASh ISR G Rt Gl GUUS W

FINAL
TAAVERSE

.

metars wauld be between

T = X 0.1 = 107¢ gauss
tofy ?
06X0r
and T =—'—-—“03,3 = 1074 gauss.
or 1 gamma < T < 10 gammas

This same formulae fcr a magnetic anomaly can Ge
expressed directly i1 terms of gammas, pourids, and
1eet, if desireq, for

_ 1.75 X 107 <Mpe< 1,76 X 103
and
Mg
T - £

o

where T is thg anumaly in gammas, M the magnetie
moment per paund or iron, and r the distance In feot
batweon the object and tha magnatametar. A ton of iron
is therefore belween 0.35 and 3.5 gammas at 100 fest
or as a rule of thumb, can best be remembered as 1 ton
of iron is 1 gamma at 10Q feet. Figure 46 is drawn as @
nomogram or guide In estimating anomaty amplitude
fur & dipule comprised of commen iron or atecal.

Permanent vs. Induced Anomaly Sources

In general, iron objects exhinhit hath permanem qnd
indiirad magnatization which have a net magnetization
producing a single magnetic anomaly in the earth’s tield
a8 measured by the magnetometer. All rules herein

A TOTAL MAGNETIC FIELD CONTQURS
b (NOT KNOWN DUHING SEARGH)
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¢ Enhaucement or removal of surface targets, or deéeper
targets as regquircd.

Data can be interpreted quantitatively to provide anomaly
locations along a profile line or burial areag on a map. Semi-
quantitative data for depth and mass (number of drums) can be
obtained by the use of a model (see Figure 100) and calibrated
instruments., However, error factors of 2 to 10 may occur in
such calculations.

Direction of Earm's Field o9
\ N‘ iy

a‘
North
—
_ I
N ek e
LN N R
e U A A O At
TR I e ek
O e

I

Figure 102. Diagram of magnetic anomaly over Mrial trench.
Note that the peak anumaly may not neressarily
lie over the center of Lhe trench due +o the
angle of the earth's field.

Raw wmagnetic data, such as a strip chart record of a
profile line, may be sufficient for final presentation [FPigqure
103) Simple maps may be drawn te show the councentrations of
suspcctad buried drums (Figure 104). If high resolution data

. is available, A map can be contoured to prcvide more detailed
information. A graphic presentation may be made by compiling
parallel profile lines into & three-dimensional image of the
magnetic data (Figure 105),

182




22 APPLICATIONS MANUAL FOR PORTABLE MAGNETOMETERS

withalt eonsideralion of the other last two factors, it is
possible to appreciate the basis for;

a negative anomaly over sources at the mag-
netic aquator,

absence of anamaliee in tho contral portion of
elongAate N-8 anamaliles at the equator,

both positive and negative fields for almost any
anomaly,

changes in anomnaly character tor differertdirec- -
tienz of the dipole,

asymmetry of anomalies,

monopoia which has only positive sensa yet for
most inclinations $till pruduces a total intensity
anomaly with both pcaitive and negative
partinng

The simple exercise of drawing such anomalios may alsc
elucidate other characteristics of signatures, which tn
many not familiar with magnetics or such behavior as
shown here, appear to be complex and difficult to
comprenend.

Based upon thé abova procedures, applied qualitatively,
and upoh the mannar in which linee of flux are induced
in various configurations of geologic bodies and ambient
tield directions and inclinations, it is possible to detive
the various signatures shown in Figure 26 (drawn (ree-
hand). By vaiying the effect of depth as it produces an
anomaly of lenger wavolength, and by building cem-
posite anornalies such as aumming the affact of 2 fauits
o create a sindle wide, shallow diks, it is aiso possible
to generate a composite curve demonstrating the effect
of ditferent sources and different depths which is the
lypical ohservation.

Cnnlour Prasantation ot Dipole and Prism Anomalies

Profilcs af tatal intensity are usually thao only form of
presantatinn from gronind maasuraments even when data
are taken con a 2-dimensional array. If measurements are
taken properly, however, it is possible to construct &
contour map by the methods described in Chapter 1V.
it is tharefore usefll to examine a few special cases of
contour maps that would be expected over simple sources
such ag a dipols and a wide, vertical prism in various
Iatitudea Sinh a3 eontnir map also alfows ong 1o extract.
even by simple inspection, how a given profils would
appear at various posltions over such simple-shaped
forms which is useful infarmation both in gearch and in
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